Joint toxicity of chlorpyrifos and cadmium on the oxidative stress and mitochondrial damage in neuronal cells.
Pesticides and heavy metals can be easily biomagnified in food chains and bioaccumulated in individuals, thus pose significant threat to human health. However, their joint toxicity for long-term exposure at low dose has not been thoroughly investigated. In the present study, we investigated the oxidative damages in brain of rats exposed subchronically to organophosphorus pesticide chlorpyrifos (CPF) and heavy metal cadmium (Cd), and their mixtures at the environmentally relevant doses. Rats were given different doses of CPF and Cd by oral gavage for three months. After treatment, brain tissues were subjected for biochemical analysis. Mitochondrial damage and reactive oxidative species were also measured in neuroblastoma SH-SY5Y cells treated with CPF, Cd and their mixtures. The results showed that CPF and Cd generated protein and lipid peroxidation, disturbed the total antioxidant capability, and altered mitochondria ultrastructure in the brain. Lipids and proteins were sensitive to the oxidative damage induced by CPF and Cd. CPF and Cd decreased mitochondrial potential and induced reactive oxygen species in SH-SY5Y cells. However, the mixture did not display higher toxicity than the sum of that of the individual treatments. Thus, CPF and Cd could have a potential antagonistic interaction on the induction of oxidative stress.